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Throwing Shade

Graphing Inequalities in Two Variables

Warm Up Learnlng Goals
Determine if each pointis a Write an inequality in two variables.
solutiontoy >x,y <x, ory=x. + Graph an inequality in two variables on a coordinate plane.
+ Determine whether a solid or dashed boundary line is used
1. (8, —2) to graph an inequality on a coordinate plane.
+ Interpret the solutions of inequalities mathematically
2. (0,7) and in the context of real-world problems.
3. (=1, -1) Key Terms
+ half-plane
4. (=4, =3) - boundary line
5.9
6. (=3, —10)

You have graphed linear inequalities in one variable. What does the graph of a linear inequality in
two variables look like? How does it compare to the graph of a linear equation?
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GETTING STARTED

Making a Statement

Consider each solution statement.

X <2 X=2

X > 2 X =2

1. Compare the solution statements. What does each one mean?

2. Choose a solution statement and write a scenario to represent it.

Then, modify the scenario so the resulting interpretation is one
of the other four solution statements.
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acrvitv  |inear Inequalities in

3.1 Two Variables

1. Coach Purvis is analyzing the scoring patterns of players on his
basketball team. Bena is averaging 20 points per game from
scoring on two-point and three-point shots.

a. If she scores 6 two-point shots and 2 three-point shots, will
Bena meet her points-per-game average?

b. If she scores 7 two-point shots and 2 three-point shots, will
Bena meet her points-per-game average?

c. If she scores 7 two-point shots and 4 three-point shots, will
Bena meet her points-per-game average?

2. Write an equation to represent the number of two-point shots
and the number of three-point shots that total 20 points.

3. Graph the equation you wrote on the coordinate plane.

y

o ® yourself:

How should you label
the graph?
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4. Coach Purvis believes that Danvers High School can win the
district playoffs if Bena scores at least 20 points per game.

a. How can you rewrite the equation you wrote in Question 2 to
represent that Bena must score at least 20 points per game?

b. Write an inequality in two variables that represents this
problem situation.

Remember:

An inequality is a

statement formed

by placing an

inyezualitfr/’ symbol 5. Complete the table of values. Then, add the ordered pairs in the
(<, =, >, =) between table to the graph in Question 3. If the number of total points

two expressions. scored does not meet or exceed Bena’'s points-per-game average,

use an “x"” to plot the point. If the number of total points scored
meets or exceeds Bena’s points-per-game average, use a dot to
plot the point.

Number of Two-Point | Number of Three-Point | Number of Total
Shots Scored Shots Scored Points Scored

4 1

1
7 1
8 2
6 4
9 5

6. What do you notice about your graph?
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7. What can you interpret about the solutions of the inequality

10.

1.

from the graph?

Choose a different ordered pair located above the line and a
different ordered pair that is located below the graph. How
do these points confirm your interpretation of the situation?
Explain your reasoning.

Shade the side of the graph that contains the combinations
of shots that are greater than or equal to Bena's points-per-
game average.

How do the solutions of the linear equation 2x + 3y = 20 differ
from the solutions of the linear inequality 2x + 3y = 20?

Does the ordered pair (6.5, 5.5) make sense as a solution in the
context of this problem situation? Explain why or why not.

Like linear equations, linear inequalities take different forms. Each of
the linear inequalities in two variables shown represent a different
relationship between the variables.

ax + by <c ax + by > ¢

ax + by =c ax + by =c
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If the inequality
symbolis = or =, the
boundary line is a
solid line because all
points on the line are
part of the solution
set. If the symbol is
< or >, the boundary
line is a dashed line
because no point on
that line is a solution.

acrvity - Determining the Graphs

3.2 | of Linear Inequalities

The graph of a linear inequality in two variables is a half-plane, or half of a
coordinate plane. A boundary line, determined by the inequality, divides the
plane into two half-planes and the inequality symbol indicates which half-
plane contains all the solutions. These solutions are represented by shading
the appropriate half-plane.

Consider the linear inequality y > 4x — 6. The boundary line that divides the
plane is determined by the equation y = 4x — 6.

1. Should the boundary line in this graph be a solid line or a dashed
line? Explain your reasoning.

2. Graph the inequality on the coordinate plane shown.
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After you graph the inequality with either a solid or a dashed boundary
line, you need to decide which half-plane to shade. To make your decision,
consider the point (0, 0). If (0, 0) is a solution, then the half-plane that
contains (0, 0) contains the solutions and should be shaded. If (0, 0) is not
a solution, then the half-plane that does not contain (0, 0) contains the
solutions and should be shaded.

3. Decide which half-plane to shade.

«® about:

a. Is (0, 0) a solution? Explain your reasoning.

It's a good idea to
check points in both
half-planes to verify
your solution.

b. Shade the correct half-plane on the coordinate plane.

4. Match each graph to one of the inequalities given. In part (d),
graph the inequality that was not graphed in parts (a) through (c).

1
=5X — 3
1
y>§X -3
da. \y
Phd
< » e
e
4
C. y
< _ 7
Y

1
SZX— 3
1
y<§X -3
b. Ay
>4
< >
Y
d Ay
= e
Y
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5. Graph each linear inequality.
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a.y>x+3
«® about;
. y
Consider the
inequality symbol and .
which half-plane will °©
be shaded before you .
test any points. -
4
2
— —¢ — — 0 [} 8 X
6
1
b.y=-—3x+4 C. 2x—-y<4
y y
8 8
6 6
4 4
2 2
— —¢ - - 0 6 X — — — -2 0 6
6 6
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Previously you have written a linear equation given various representations,
including two points, one point and the slope, a table of values, or a graph.
You can use a similar approach when writing a linear inequality.

Worked Example

Write a linear equality for the graph.

l\y
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p

0¢]

You can use what you have previously learned about the graphs of
linear equations to determine that the boundary line is represented
by the equation y = —% — 5. Now you must decide which inequality
symbol should replace the equals sign in the equation.

Since the graph shows a solid y= —%X -5
boundary line and the half-plane
above the line is shaded, use the

symbol =.
Test a point in the solution set to Test the point (0, 0):
check the linear inequality. 3
0=-5(0) -5
0=-5v

Remember:

The point (0, 0) can
be used as a test
point unless the
boundary line passes
through (0, 0).
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6. Write a linear inequality for each graph.
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AcTviY 1 Interpreting the Graph of a

3.3 | Linear Inequality

César has relatives living in both the United States and Mexico.

He is given a prepaid phone card worth $50 for his birthday. The
table of values shows combinations of minutes for calls within the
United States, x, and calls to Mexico, y, that expend his $50 prepaid
phone card.

1. Write an inequality modeling the number of minutes
César can use for calls within the United States and for
calls to Mexico.

2. Graph your inequality on the given coordinate grid.
Be sure to label your axes.

Length of
Calls within '-gnﬁth of
United alls to
States Mexico
(minutes) (minutes)
0 100
50 80
140 44
200 50
240 4
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3. If César speaks with his aunt in Guadalajara, Mexico, for
70 minutes using his phone card, how long can he speak
with his cousin in New York using the same card?

4. Can César call his uncle in San Antonio for 100 minutes and
also call his grandmother in Juarez, Mexico, for 80 minutes
using his phone card? Explain your reasoning.

5. Can César call his brother in Mexico City, Mexico, for
55 minutes and also call his sister in Denver, for 90 minutes
using his phone card? Explain your reasoning.

6. Interpret the meaning of each.

a. points on the line

b. points above the line

c. points below the line
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TALK the TALK gy

There's a Fine Line

Consider the graph of the linear equation x + y = 12.
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Use the graph to answer each question.

1. Describe how to graph x + y < 12 and choose a point to test
this region.

2. Describe how to graph x + y = 12 and choose a point to test
this region.

3. Describe how to graph x + y > 12 and choose a point to test
this region.
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4. Complete the table.

Equation or Inequality

Description of the Solution Set

x+y=0

x+y=0

x+y=0

x+y>0

x+y<0
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Assignment

Write

Describe a half-plane in your own words.

Remember

The graph of a linear inequality in two variables is the half-plane that contains all the solutions. If the
inequality symbol is = or =, the graph shows a solid boundary line because the line is part of the
solution set. If the symbol is > or <, the boundary line is a dashed line because no point on the line
is a solution.

Practice

1. Jeremy is working two jobs to save money for his college education. He makes $8 per hour working
for his uncle at Pizza Pie bussing tables and $10 per hour tutoring peers after school in math. His
goal is to make $160 per week.

a. If Jeremy works 8 hours at Pizza Pie and tutors 11 hours during the week, does he reach his goal?

b. Write an expression to represent the total amount of money Jeremy makes in a week from
working both jobs. Let x represent the number of hours he works at Pizza Pie and y represent
the number of hours he tutors.

c. After researching the costs of colleges, Jeremy decides he needs to make more than $160 each
week. Write an inequality in two variables to represent the amount of money Jeremy needs to make.

d. Graph the inequality from part (c).

e. Is the point (0, 0) in the shaded region of the graph? Explain why or why not.

f. According to the graph, if Jeremy works 5 hours at Pizza Pie and tutors for 10 hours, will he make
more than $160? Explain why or why not.

g. Due to days off from school, Jeremy will only be tutoring for 6 hours this week. Use the graph to
determine the least amount of full hours he must work at Pizza Pie to still reach his goal. Then
show that your result satisfies the inequality.

2. Graph each inequality on a coordinate plane.

a. x+3y>9 b. 2x —6y=15

. 2x+ty<6 d 3x—y=1
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Stretch

Use what you know about absolute value functions to graph the inequality y > 2|x — 3| — 5.

Review
1. Solve each compound inequality. Graph the final solution on a number line.
a. —4=3x+2=<14 b.%x+3z4or—x<2
2. Solve each system using the Linear Combinations Method.
a. 8x — 6y = —20 b. X+3=-7y+3
—16x + 7y = 30 2x — 8y =22

3. Write the equation of the line that has the given slope and passes through the point given.

a.m= §2; 2, -4 b. m= —4;(0.5,7)

M2-202 -+ TOPIC 3: Systems of Equations and Inequalities

© Carnegie Learning, Inc.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 595
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create press-ready Adobe PDF documents for Cengage Learning books using Distiller 8.0.x.  The resulting PDF will be compatible with Acrobat 8 \(PDF 1.7\) per CL File Preparation and Certification Task Force)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


